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GSAT-29 Loading into Thermovac Chamber 






















Shri P. Kunhikrishnan assumed charge as Director, U R Rao Satellite Centre (URSC), Bengaluru, on 
1st August, 2018. 

He Joined ISRO in 1986 at Systems reliability entity ofVikram Sarabhai Space Centre (VSSC). He was 
the Director of Satish Dhawan Space Centre SHAR, Sriharikota, the Spaceport of India from June, 2015 to 
July, 2018. During June 2010 to March 2015 he had played significant role as the Project Director of Polar 
Satellite Launch Vehicle (PSLV). 

Shri P. Runhikrishnan is the recipient of ISRO Individual Merit Award for the year 2010, Astronautical 
Society of India (ASI) Award for the year 2011, ISRO Performance Excellence Award in 2013, ISRO Team 
Excellence Award-2013 as Team Leader of PSLV C-25/Mars Orbiter Mission and Swadeshi Sastra Puraskar 
for the year 2015. 

He is the National President of Indian Society of Systems for Science & Engineering - ISSE, Fellow ofINAE 
and Fellow ofAP Academy of Sciences. In recognition of his outstanding contributions, Jawaharlal Nehru 
Technological University (JNTU), Anantapur, Andhra Pradesh has conferred him with Honorary Degree of 
Doctor of Science in the year 2016. He has also been honoured with the Vigyan Pratibha Samman 2017 by the 
Government of Madhya Pradesh. 

He has represented ISRO in various international conferences and events. 


EdsttoJiiGuL 

Dear Readers, 

URSC has accomplished several major milestones towards achieving the organisation's vision. It 
had an industry interface with reputed organisations such as Bharat Electronics Limited, Alpha Design 
Technologies and Tata Advanced Systems Limited. URSC is gearing up for several spacecraft launches 
that will augment ISRO's satellite services to our society. UPAGRAH thanks the readers and contributors 
for regularly sharing articles to make every issue a collector's copy. 

We take pleasure in informing our readers that January, 2019 onwards, UPAGRAH 
will turn into a monthly news letter in a revamped format. It will bring to you a monthly 
compilation of URSC activities / write-ups / articles. 




Editorial Committee 
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HYPERSPECTRAL IMAGING SATELLITE (HySIS) 


Introduction 
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Hyper-Spectral Imaging Spectrometer systems are increasingly being used in the field of 
remote sensing from airborne and space-borne platforms for a variety of applications. HySIS 
spacecraft carries the Hyper Spectral Compact Imager imaging in VNIR (Visible and Near 
Infrared) (0.4 to 0.9|am) and SWIR (Shortwave Infrared) (0.85 to 2.4pm) spectral region in 60 
and 256 contiguous spectral bands respectively, with lOnm bandwidth providing 30m spatial 
resolution and covering a swath of 30km at 630km orbit. The HySIS mission will provide global 
coverage on repetitive basis to users and also supplement the existing multi-spectral missions. 
The HySIS spacecraft is based on standardized SARAL bus with improvements. The satellite 
is planned to be placed in 630 km polar sun-synchronous orbit. The designed life of mission 
shall be 5 years. 


Mission Objectives 

• To provide coverage on a repetitive basis to users that will supplement the data provided 
by the existing multi spectral sensors 

• To provide high spectral resolution observations of geochemical and geophysical variables 
over the wave length range of 400nm to 2400nm in contiguous lOnm wide spectral bands 
with a spatial resolution of 30 meters 

• To observe and develop a wide range of applications in agriculture, forestry, soil/geological 
environments, coastal zones and inland waters etc. 


Nominal Orbit Parameters 


Altitude 

630km 

Inclination 

97.95° 

Repeat Cycle 

133 orbits in 9 days 

Mean Local Time 

10:00 AM 

Period 

5846.6 seconds 

Path-to-path distance 

301.3 km 

Distance between two consecutive orbits 

2711.8 km 

Revisit with +/- 26 deg roll bias 

Max. 5 days with ± 26° roll bias 


Spacecraft Configuration 

HySIS spacecraft is configured with two 
Payloads - SWIR and VNIR hyperspectral 
imagers, mounted on PIM, as shown in the 
figure. 

HySIS is based on IMS-2 bus (400kg class), which 
consists of a mainframe bus and a Payload 
Interface Module (PIM) interfaced with 4 
titanium pads. This spacecraft is sun oriented 
spacecraft in sun synchronous orbit (630km 
altitude and 10:00 AM Equator Crossing Time). 
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HYPERSPECTRAL IMAGING SATELLITE (HySIS) 
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Deployed Configuration 8 Stowed Configuration 


Mass 

~380kg 

Overall Size 

2.158m (Yaw) x 1.387m (Roll) x 1.157m (Pitch) - In stowed configuration 

Launch 

Vehicle 

PSLV-C43 

Structure 

Aluminum Honeycomb with Aluminum faceskin - Mainframe 

Aluminum Honeycomb with CFRP faceskin - PIM 

Payload 

VNIR and SWIR 

Power 

Systems 

Solar panels (2 wings, 2 panels per wing) on either side of Spacecraft along 
Roll Axis (730W EOL with one string failure), 30-42V Raw Bus, 67.2Ah 

Li-Ion battery. Core and Distribution Power electronics package and DC/DC 
converters 

Structures 

Modified IMS-2 cuboidal structure with PIM on 4 point interface 

AOCS 

OBC with 4MB memory, 1 Mark-2 Star Sensor, 1 Micro Star Sensor, An Sun 
Sensors, Magnetometers, lONm-s and 0.1 Nm capacity Reaction wheels. Wheel 
drive electronics, eight IN canted thrusters, 20Am2 Torquers, IRU and its 
electronics 

3 axis body stabilized spacecraft with 0.05° (3) pointing accuracy and 

5.0 x 10 4 °/s (3s) drift rate 

RF Systems 

S-Band Receiver, S-Band Transmitter and Diplexer, 

S-band TTC (Main) antenna and Null filling patch antenna, 

DGA and SPS-Rx with its antenna, X-Band Filter, X-Band Transmitter and 
X-Band SSPA. 

Payload data rate of 2 X 160 Mbps, QPSK (using DGA) 

Telemetry data rate of 64 Kbps, PCM/BPSK (after convolution coding) 

TC Uplink 4Kbps, FM/PSK/PCM 

Data 

Handling 

BDH & 600 GB SSR 

RCS 

Propellant tank, latch valve, Filter, Pressure Transducer and 1N Thrusters (8 Nos.) 

Thermal 

MLI, Heaters and temperature sensors 

Integration 

EDS, Grounding and other AIT elements 


Tanmay Marathe, MicroSat/HysIS Projects 
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1975 
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2014 
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2020 


Printed Circuits & High Density Interconnect Facility (PCHF) at URSC was established in the 
year 1974 for the fabrication of Single-sided (SS) and Double-sided (DS) Printed Circuit Boards 
(PCBs) used for both onboard and ground applications. Later in the year 1984 and onwards, it 
was augmented for the fabrication of Multilayer PCBs. PCHF is equipped with state of the art 
equipments for PCB fabrication including Laser Photoplotter, Multilayer Registration System, 
Vacuum Multilayer Laminating Press, CNC Drilling/Routing Systems, Plasma Etching System, 
UV Exposure system, Solder Mask Coating System, Automatic Optical Inspection System, Wet 
Process Systems, Electroless Copper (PTH) line. Copper & Tin/Tin-lead Electroplating Line and 
Hot Air Solder Levelling Systems. 

Presently, Printed Circuits & HDI Facility (PCHF) / SPA at URSC is capable of manufacturing a 
wide variety of PCBs to meet various demands of spacecraft electronic packaging technologies 
in ISRO. We also support other ISRO centres: LEOS, VSSC, SAC, IISU, LPSC, SCL, etc for complex 
circuit boards. 

Established PCB Technologies at ISITE: 

• Single sided & Double sided PTH PCBs 

• Multi Layer PCBs (Up to 14 Layer for Onboard application & 32 layer for ground application) 

• Rigid flex Multilayer PCBs 

• Metal Core Multilayers, externally bonded Copper MLBs for Heat Sink and Resin Filled 
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• Buried via Multilayer PCBs 

• Controlled Impedance and Fine-line Multilayers (5mil line & 4mil spacing) 

Upcoming HDI (High Density Interconnect) PCB Technology at HDI Facility 
/ ISITE: 

HDI boards, one of the fastest growing technologies in PCBs. HDI Boards contain blind and/or 
buried vias and often contain microvias of 150micron or less in diameter. They have a higher 
circuitry density than traditional circuit boards. There are 6 different types of HDI boards, 
through vias from surface to surface, with buried vias and through vias, two or more HDI layer 
with through vias, passive substrate with no electrical connection, coreless construction using 
layer pairs and alternate constructions of coreless constructions using layer pairs. 

Key HDI Benefits: 

HDI technology enables, designers to have the option to place more components on both 
sides of the raw PCB. Multiple via processes, including via in pad and blind via technology, 
allow designers more PCB real estate to place components that are smaller even closer 
together. Decreased component size and pitch allow for more I/O in smaller geometries. 
This means faster transmission of signals and a significant reduction in signal loss and 
crossing delays. 

While some consumer products shrink down in size, quality remains the most important factor 
for the consumer. Using HDI technology during design, it is possible to reduce an 8-layer 
through-hole PCB to a 4-layer HDI micro-via technology packed PCB. The wiring capabilities of 
a well-designed HDI 4-layer PCB can achieve the same or better functions as that of a standard 
8-layer PCB. 

Facility Augmentation for HDI Technology at ISITE / URSC: 




Registration System PCHF AFOSA UV System 
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Micro-vio 

Cross-section 


Realization of IPC Type-ll HDI (PCB Sample) at HDI Facility, ISITE: 

Specifications: Minimum Trace width / spacing: 3 mils. Minimum PTH: 0.3mm, Size: 9mm x 
13mm, Via-in-pad with 0.125mm blind via, 0.2mm buried via. (1) Blind-via, (2) Buried-via and 
(3) Through-hole. 


Cross sectional animation of PCB 


PCB (HDI Type-2) 


Realization of HDI PCB (Sample board) Type-Ill at HDI Facility with partial 
technical support from the vendor: 

Technical Specifications: 

HDI PCB Construction /Type: 2+N+2, 4 Blind-via layers 
PCB Size: 233.2mm x 160mm 
PCB Thickness: 2.28mm 
Minimum BGA Pitch: 32 mils 
Total number of layers: 18 
Minimum Trace width: 3mils 
Minimum conductor Space: 3 mils 
Smallest laser drilled finished blind via: 3 mils 
Smallest finished buried via: 6 mils 
Smallest finished through hole: 6 mils 
Plating aspect ratio: 1:12 
BGA Pad diameter: 18 mils 
Solder mask over bare copper: 1 mil 
Metal finish: ENIG 
Outer layer basic copper: % Oz 
Minimum inner layer annular ring: 25 microns 
Minimum outer layer annular ring: 50 microns 


Hanumanth Rao C, 


Manager, HDI Facility, PCHF - SPA, ISITE / URSC 




URSC bids a warm farewell to its former Director Dr. M Annadurai "Upagrah Wishes him All the Best" 
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TECHNOLOGY 



It has been three years! A dream 
project, ASTROSAT, India's first dedicated 
multi wavelength space observatory 
zoomed into the sky on PSLV-C30 into 
650km orbit the 28th of September 
2015. 

Since then the instruments on board 
have been working non stop with 
their powerful multiband eyes wide 
open. There has been more than 80 




Merging cluster of galaxies in Abell 2256 
Picture credit - UVIT team 


publications from ASTROSAT so far which is bound to 
increase several fold with the release of the data to the 
public this September (available at https://astrobrowse. 
issdc.gov.in/astro.html). 


While the scientists sweat their brow out peering 
through thick glasses, what we are eager to know is 
Tycho supernova remnant imaged by sxt what the data really told us about the Universe. While 


Picture credit: kpS ingh and sxt team it's a WOW almost every observation, we list out a few 

from the long list. 


HIGHLIGHTS OF THE SCIENCE RESULTS 


• Red stars are cool but still NGC 188 is bright in UV, a mystery that UVIT solved : It's a 
binary with a hot and cool star couple! UVIT has been revealing the universe in UV with 
one of the best angular resolutions ever. 

• Polarisation in X rays is hard to observe. That's what CZT did from the crab pulsar. 
CZT detected a GRB confirming that the event is not related to Gravitational Wave 
detection that happened at a time very close to the GRB event 

• Proxima Centauri our nearest neighbour was caught flaring by SXT. 

• Combined analysis of data from SXT, LAXPC, CHANDRA resulted in finding a rapidly 
spinning black hole recently. 

• LAXPC has detected high frequency QPOs (Quasi Periodic Oscillations). In black hole 
sources and burst oscillations in neutron start system. 

• SSM in addition to providing light curves for more than 300 sources, has found beta class 
variability in a black hole binary and observed pulsations and outbursts. 


Inputs by Dr. M C Ramadevi, SAG 
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EVENTS ft VISITS 



Bengaluru Space Expo BSX-2018 held Bhoomi pooja ofAITF-1 Extension at ISITE 

during 6 th -8 th September 2018 at BIEC 



Contract Signed with Multiple Vendors for Outsourcing Director URSC inagurates Canteen Renovation: Machinery Augmentation 

of Satellite AIT Activities 



Fostering Innovation Culture by Dr. Pavan Soni, IIM Bengaluru and Director URSC interacting with Young Engineers 

founder of Inflexion Point Consulting 
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EVENTS & VISITS 



HRDD Distinguished lecture series: Leadership 8 Learning in the Age 
of Disturbtion by Dr. Vishal Shah 



HRDD Leadership Development Workshop for Middle Level 
Management 



Independence Day-2018 celebration at URSC 



Industry Interface: URSC Signs MoU with Ms. Ajjree Engineering 
Industries Pvt Ltd, Cokul Shirgaon, Kolhapur for Heatpipe 
Productionisation 
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Interaction of Newly Joined Technicians with Director 8 Orientation 
Programme 



HRDD Quality Management system-Lead Auditors Training Programme 



Industry Interface: Outsourcing of Spacecraft AIT Orientation 
Programme for Multiple Vendors 



URSC 
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ISO Awareness programme 
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EVENTS ft VISITS 



Library User Awareness Programme 


Quality Training Programme 




Seminar Committee Lecture on 'A Real Life Journey Through 


Refreshers Training Programme for Techincal Assistants 


i 

Dreams' 



Seminar Committee Lecture on 'Fuel Cell Power Systems' 



Soft Skills Training Programme for Sci/Eng-SC 




Seminar on Terahertz Science Technology and their 
applications by Scientist from JPL, NASA 


Training Programme For Mechanical Technicians 
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EVENTS & VISITS 



Visit of the Members of Japanese House of Representatives 


Visit of Brazilian Air Chief Marshal to URSC 




Visit of Honourable Chief Minister of Tripura to URSC 


Visit of Delegation from Algerian Space Agency (ASAL) to URSC 
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Swachh Bharat Abhiyaan at Govt High School, JB Nagar, Bengaluru Swachh Bharat Abhiyaan at Govt High school, Thorulakki, Kolar Dist. 


Science Fact 
Did you know? 

Lithium is the lightest of all metals with density about half of that of water. Lithium carbonates are used extensively by 
Aluminium producers and in the glass and enamel industries. Lithium Stearate is used to make automotive greases from oils. 

The aerospace industry incorporates Lithium in its low-density Magnesium and Aluminium alloys. Also Lithium- Silicon alloys 
are increasingly used in batteries. Lithium batteries can be recharged safely and efficiently without the release of hydrogen gas, 
which is a dangerous by-product of alkaline batteries. Lithium is extremely conductive. It is used to produce high electrical power . 
& it is popular in battery operated vehicles. 





















DOS-ISRO INTER CENTRE SPORTS MEET 2018 (ICSM 2018) 
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Space Sports Recreation and Promotion Board (SSRPB) constituted by Department of Space has been responsible 
for conducting Inter Centre Sports meet as per the DOS Roaster. The DOS- ISRO Inter Centre Sports Meet has been 
conducted regularly by the different ISRO Centres every alternate year. Inter Centre Sports Meet is conducted for 
Athletics & Indoor Games (Carom, Chess, Bridge, Shuttle Badminton & Table Tennis) together and Outdoor games 
(Cricket, Football, Hockey, Lawn Tennis, Tennicoit (for women), Basket Ball, Volley Ball, Ball Badminton for both 
Men and Women). 


This year the DOS-ISRO Inter Centre Sports Meet 2018 (ICSM-2018) for Athletics and Indoor games was hosted by 
SDSC- SHAR in two phases. 

Phase -1 (Athletics) - from 27.08.2018 to 31.08.2018 & Phase - II (Indoor games) from 03.09.2018 to 06.09.2018. 

The Host Centre SDSC-SHAR conducted the ICSM 2018 Sports meet in a grand manner and around 1,200 participants 
from all 14 DOS-ISRO Centres participated in the Sports meet for Athletics and Indoor Games. 



In Athletics - Phase - I VSSC, Thiruvanantapuram 
emerged as CHAMPIONS by earning 128 Points. URSC, 
Bengaluru emerged as RUNNERS UP by earning 108 
Points. It may be noted that URSC, Bengaluru have 
achieved this feat after a decade in the Athletics Sports 
Meet. 

It is to place on record that the URSC Participants - 
Seniors and the Young Athletes in both Men & Women 
Category performed well and have attracted attention 
during the entire show of the Athletic Events of 
ICSM-2018. 


The achievement of Ms. Akanksha Baggan, Sci./Eng. - 'SC', TSG, URSC is highly noteworthy. She bagged 05 Gold 
Medals and earned the Individual Championship in the Women (Open) Category of Athletics. 

In Indoor games - Phase II: URSC, Bengaluru became the WINNERS and emerged as CHAMPIONS by earning 93 
Points and a record has been maintained by URSC since so many years by becoming the WINNERS / FIRST PLACE 
in Indoor Game events. 


By taking into account the overall points of Phase I & II (108+93 =201 Points), URSC, Bengaluru has emerged as the 
OVERALL CHAMPIONS of ICSM 2018 in Athletics and Indoor Games. 


It is to place on record that 
prior to the ICSM 2018 
Sports Meet, the URSC 
employees / Participants 
were motivated with the 
encouraging talk by the 
Director, URSC. This added 
to their zeal for performing 
better and becoming the 
OVERALL CHAMPIONS of 
ICSM - 2018. On behalf 
of the Participants, URSC 
Welfare Association / URSC, 
Sports Council conveys their 
sincere thanks to Director, 
URSC, Bengaluru 

Satish S A, 

Secretary, SSRPB/DOS-ISRO 
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UNVEILING THE BUST & PORTRAIT OF FOUNDER 
DIRECTOR OF URSC PROF. U R RAO 
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The announcement of the renaming of ISRO Satellite Centre (ISAC) as U R Rao Satellite Centre (URSC) 
was officially made by none other than the Hon'ble Prime Minister of India, Shri Narendra Modi in 
his address to the ISRO/DOS. However, a grand ceremony it had to be, to formalize the change and to 
herald the same to the world at large. 


On 26 th July 2018, Dr. K Sivan, Chairman, 
ISRO/Secretary, DOS, led from the 
front in institutionalizing the new 
name of ISRO Satellite Centre (ISAC) 
as U R Rao Satellite Centre (URSC) as a 
befitting tribute to its founder Director, 
Prof. U R Rao. 

Preceding the assembly programme at 
the auditorium, the URSC Community 
gathered in front of the main building 
lawns for the august ceremony of 
unveiling of the specially designed bust 
of Prof. U R Rao. This was followed by 
unveiling of his life size portrait in main 
building lobby. 
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Following the National Anthem and the invocation, the programme started with a brief on the day's 
agenda. A video documentary mirroring the life and works of Prof. U R Rao which was specially 
produced for the occasion was screened. 


In his opening remarks. Director, ISAC 
Dr. M Annadurai vividly recalled his early 
days at ISAC and how he was greatly 
influenced by Prof. U R Rao. He recalled 
that. Prof. U R Rao was a mentor and 
guide to many in ISRO as he was to him. 

It was then the turn of the erstwhile 
Directors of ISAC who followed 
Prof. U R Rao to reminisce their 
associations with Prof. U R Rao and recall 
the various facets of his personality. 

Dr. T K Alex, Dr. P S Goel (through a 
video clip), Dr. R Aravamudan and 
Dr. K Kasturirangan were all praise for 
Prof. U R Rao. In a nutshell they summed 
up the fact that Prof. U R Rao was a winner all through and setbacks and failures did not deter him. 

The artists who sculpted the bust of Prof. U R Rao and painted the portrait were felicitated on the 
occasion. 

The presence of Prof. U R Rao's daughter Ms. Mala Rao and her children, son Dr. Madan Rao and 
close relatives in the function added flavor to the function. Ms. Mala Rao and Dr. Madan Rao were 
felicitated on the occasion for their support to Prof. U R Rao in being what he was. 

In his presidential address. Dr. K Sivan, Chairman, ISRO/Secretary, DOS recalled that Prof. U R Rao was 
rated as one of the 10 most influential persons in the field of space by the Space News Magazine. 

Upagrah salutes the great soul. 



Santhosh Hebbar P .Head, STDD, PPEG 
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Smt Rama M B 

Sci.Engr. 'SF' 
Head, LDD 




Shri Vasudeva R 

Project Personal Secy, 
Facilities 




Smt B Chaya Shri Lakshmipathy 

Project Personal Secy, Purchase & stores Officer. 

PMPG Purchase 




Smt Mani 
Meghalai 

Sr. Project Asst. 
P & GA 



Shri Suresh M 

Shri M Purushothama 

Smt Sujatha Kumari 

Shri Suresh Karnik S 

Smt Katyayini 

Hebballi 

Fireman 'E' 

Sr. Hindi translator 

Sci.Engr. 'SG' 

Accounts Officer 

Admn. Officer 

Safety 

P & GA 

C & MG 

Accounts 


P & GA 



Winners of pan ISRO competition titled Quality 
Assurance: The Way Forward held at ISRO HQ 
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Best Paper Presentation Award 

Shri KOSURU SAI MALLESWAR, Sci./Eng.-SD, of 
Communication Systems Group, has received the 
'Best Paper Presentation Award' in the International 
Conference on Communication and Computing 
Technology(ICCCT-2018), held at New Delhi during 7th-8th 
i i September,2018,forhistechnicalpapertitled"Designand 

I_/ Realization of Data Transmitter for Video Streaming 

of On-board Deployments in Geostationary 
Spacecrafts" co-authored by Khan Afzaal, Himani B S, Sirshendu 
Das, Rajeev Ranjan, Rahul Sharma, Srinivasa Rao G, Neelavathy M and 
D V Ramana. 


I 



Shri K.V.Maruthi Prasad, 
Scientist / Engineer 'SG', 
Division Head, Mission 
Software Quality 
Assurance Division has 
been awarded Ph. D. 
Degree by Visvesvaraya 
Technological 
University, Belagavi 
for his Thesis titled 
"Secure Software 
for Indian 
Spacecraft Ground 
Software Elements, 
GEOSCHEMACS". 
The thesis proposes 
a security framework 
for GEOSCHEMACS 
software. 
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2J"Dcxjd.dAj djsdoo iSodjs 2 L£ : * 



Address Bus 



'jwiwwj.wwn/ 

23 Cp 

O^Ja)eJd-.a^ ^TOeXJa^ 


^«ws^ rv 

23 Cp 



^ c4© cO g 4J© 2^ ^ ^0 do a) F) Ja) 


dssd tsoddd© tsdedd^do, 


dsss?idd?^o ioo2o ssodrdod 



djsddoo ^ 
L0^dcd5Sdod d. 



^do 

cL 


vodrt,dd d^d^dosed (Attitude) 

Sosrds ^^(Orbit) do^oodjrs^js^ aj^j do^o,o^ n 2 ( 0 So^j 25 tpsd d^oxjo^ 2 (JSc^oddo^ 20 ^aj€js r(od^d. 

dossod d.ae^drad oed Oss 32 ao:- 

O O * 

dos^odd d^o^dosddddo^ 4h d^Adod d^dos^osrlodjdo. 

* doss od ddsdAid^ssd ssods dodo d^s.Ajd dd 

O _o 2) ro 

• dossodd dosdodr (Review) 


16 














Upagrah 

* aj ,dod a^odo £^J3d do33 odrf cXjOC^ 

c 3 O -0 * vJ & 0 k 

• 3jDf ^ 0±> A)3±>0±>d© doC&> 20od dj3 t ddo& £>d e^f#, AjD3jQAfo£)d 3±>do SndO 6 ^©?^ 

cJ> n 23 co ? -0 ° oJk 



News Letter 


d033,0d 3>5^0,^>33eXjd ^Jojo'rj 

V-? 23 * 

do3t^odddD^ ojd^cXJ^AjOd djc)d(DD ^Oa^) c^OCbdDd^cd^ ^c^OajDaOg^)C^D dG&c^OCb g*) e) ftdod^d. od^a^dC d0v2>c^odd 
sos^d 3±>od, dossodrf e>s3dddrte* eod sjo3s&dro±> e>dd,£>dodd. dd3o±> e$s3d t ddrtsk ssri® eroddd^ja 
^dd^ddrte* dro&odrteb dos^odrf drodo^Ftl riaodosb^sS. drod^^Frl dos^od cj^edosbsd e>2po±>oddOod 
djsdri do3t) od <^)r3t).Aj drod^dddo GQ^rvjs ebo&ocb d£j djsdd dt^E"Ajod\dd ^ojsod do3t>od £32p^)\^ocbdD 
^dospdoiirfod^rf. ds drod^drod £p©droft do3^od ef>sdd d^rte* droddod (Software Requirements Specification) 
djsddjs^od d. dosaod e)dd,^dd^ ^drddoddo, dosaod drodod ^epo&odddo dod dodroft 

Kioddrod^od d5Dd riradodo^ri^rl e>qfc"rorbs$ ep^dod©^ eodoio^ddj. djsdejo droddd d^dftFd ep^dod 
s±jae;d do3^od d^d rirosSefca (Software Design Document) dotoOdo^d. 

do3«) od cis)r3a)-Aj dA)d) dc^do <^j u^d^d^rf rb 02 U^A)ODrbd d. ^ 9 © ocbo ^ji)d do3a)od dxd^^Drjod 

^epo^oddDod oo^d^ do3^od £>^d drod^dddo serifs £>dod de^djsdd ddrodo ddododd. dj^e^onf 

(do33,dd tods3r3d) 3^oSoo±> dodd dos^od ri^edosbsS e^ocboddcfo do33,od wsddddrte* sar^d sari® 

do33 od £)?33 .aj rf?33 ^J3Cc^'d 33^^33a do33oda ^^d.ddrf^do A) 0 ay®£33 

o 25 -° 4 o 254° 

aoc±> d^dr# sfcsc&sad. s^o&d ^jsera 6 ' dsnsdra (Code Inspection) aoe±i ddo&o33d. ds s^oferte*^ 
34,3±>3ra (Standard) s&sfo, s^rartrddrdil^Guidelines) a$oe|7obs3)dbotfc. 

ds iaua sjSo&rte* dcfcsS ocfosdde Soodcd© doe^ ^ocfctoocj© 2ooSd Soodd, s±>d^ efdd rfjse^^D, 

co JJ w co co o 4 

Jie^sjQ&d dodd 3±oodosjdo±od 4,o5od ^das^drcS Sjossad do33,od estps^a^ (Waterfall Development Model) 
d,<So3ooc±i ddcdoosad. 

O -o 

d dd. dodTOD 6 ' oDc3 6 ' 

o 4 

e^o 6 ' do, cO) 05 

25 


Anniversary of Satellites in orbit 

Satellites 

Mission 

Launch Mass 

Launch date 

Launch site 

Launch vehicle 

INSAT-3D 

Completes 

Five Years in Orbit 

Meteorological; 
Search & Rescue 

Services 

2060 kg 

July 26, 

2013 

Kourou, 

French 

Guiana 

Ariane-5 

VA-214 

GSAT-6 Completes 
Three Years in Orbit 

Communication 

2117 kg 

August 27, 
2015 

SDSC SHAR, 

Sriharikota 

GSLV-D6 

GSAT-7 

Completes Five Years 
in Orbit 

Communication 

2650 kg 

August 30, 
2013 

Kourou, 

French 

Guiana 

Ariane-5 

VA-215 

INSAT-3DR 

Completes Iwo Years 
in Orbit 

Meteorological 

satellite 

2211 kg 

September 

8, 2016 

SDSC SHAR, 

Sriharikota 

GSLV-F05 

SCATSAT Completes 
Iwo Years in Orbit 

Climate & 

Environment 

371 kg 

September 

26, 2016 

SDSC SHAR, 

Sriharikota 

PSLV-C35 

ASTROSAT Completes 
Three Years in Orbit 

Scientific 

Satellite 

1515 kg 

September 

28, 2015 

SDSC SHAR, 

Sriharikota 

PSLV-C30 


17 


KANNADA 





















HINDI 


Upagrah 


News Letter 




FF *N4>K c^f ^fcl % 3TJTTK M 14 fow cfSf 
fccRT t^trt ^TTcTT tl 3 fcw 14 Rld«N, 2018 

kr Pi^ieh ^.arrc. urt fM *r srRradRpF w 

w 3^ vjfpft RfFTT WI W ft fcw 30.08.2018 k 
18.09.2018 W %sT *T fM WW dd 3HdMd f^FTT 7 PITI 
^T ^RFT <pcl 18 ilfcUl)Rldl3fr dd 3Hi|Wl f^TT W I ^TFT 
1M cT (B4kw *nfM % feTT 3TeFT % fM fe'PI ^ 

STT^^T, WdK dTW FTdd wfcldlRldl, TlRldlRldl, 

^RlcTT eRlF, FFFT, vfar 3T%3TT, cR^k W kcTcft t, 

STdTSRt, RrRren, ^deHd 3TTfe TlRldlRldlki cf^T 3TFTP3R 
k^TT W I f^T wk WIT 3 ^TRRTTfM k WT feRTT 3jfk cTWT 194 JffcnnM kf fkkfl FlftcT fkdT W I 


fkw 25.09.2018 kf ^'tchK kWT dd 

3TFTRF f%FT W I Tgf. *TR#, 3F3TST, STfkcT 

cbdidch ftk FT%FT 3FWft, ^2T 3TkRr k? I 
*ft. Tft. 3>^f)tuH, Rkw, ^.3TFr.TRT.kt. d dHRId 
kt 3F2TSTcTT kt cRIT 3F3T#!T WI fktT I #ffcit #dT 
dfkd ft^t ST^T^Rt k cfTT WFT fkdT I 
RkcfT ^ftcTT TIW, fifk ST^P^Rt k TT^PTM kcrfkM 
k RdRlcT cnffe-fkrR TTC^cT kt I kd - *! fkk M'lslcil^l 
k f4fkF TlRldlRldl3ff %■ RRldTSTl, ■4Tfe 

J4loHI^H kw k kRdTk w wff «ik^ 41 ^5TT 
*T 3TlteTfT WTM^I dTel teM kf ^ 3TfclRr ^ TFTFT m RdRd fkdT I 

RdRST RlW k ail^lIj'HK, fe&t R 3TRnF dTeT 3T^Tm/TFIFfi ^T SlidRcb dk TR RlftaM f%FT W cTSTT 

F%TT FR JndTkf 'HdlcheH 3T^TFT/F^ kT 

RdRd fkdT Wl 

^.STR.FF.kl. ^ kcRT % 

dkFT WfTfcRT TW ^ ^.STR.TTF.^t. % 
cbddlRdl' URT W FK-^Rlcb cbl4fbd 
TR^T fkdT W kRFI W4k dddT, ’JFT, 

W4k ^FT, kk-3FT ^>T^t, cTTlT 
^ J ld 3TTk 4§d 3TTcfkcfT ^??T I 

fM M'^cil^l/Rci'H 'HdIMd W% cf> 3TcT ^ ^TTfkl, dfkd WW, fM 3T^TFT ^ dd 3TFTR 
W&5 k^ITl 
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M 'tNebK eft MT cfj 3P^HPT % JTcTK-JRTR ^ f^RT ^ ^PT UfcT W ^ fM yfcl4lRlc1l 

^ 3TTMFT fM ^TcTT 11 3 09 ^cfTf 2018 M % StfMMMfM %" feT^ ^Tcf WPT MMlcTT ^T 

STRICT fM W I #. cTSTT #FRft ^TfcTf% 5I^m, fM 3^c||c;cb ^ ^FTT ilfcldlRldl ^T Mtfr 

fMl JlfMM ^ W % JlRldlPldl 3 WT feRTTl 



3FR7T 2018 W 3 fM Mt ST^cbl^l/cb^dlRdl % feTT 10 dl'Tl^ MRTT clT^T wRldlPldl ^T Slldldd fM 

t rtt, spg dm'ld'M, Ms %TfM sw wRidlRidi RftM M I 


XM+imi 




STTT.T^T.^ft cRt XT2FT 




d'dcbKH, (^T.-1) % 

^T^rr^rerpT 3 ^enf 17 , 2018 ^ 
cpf eft WT Mp %- Ms fM 
JFTPff 83 SpfMl 

cMdiddi 7ft MSTT 7ft rf 7T2JT 
ST^RTM % \3c^td PlNIdd 
7[% cbldlddl 7ft M ft ^.3 TR.t^T. 
ftt 7ft WT ^>!<bK 5fM f3TTl 


^rmm (w.-i) fcuomwMtf erf 2017-18 rffc^TM’mr rf 
rfw^T % um ipW?N um §? 


$\hS\ Tfhfrr M'dK, 1^41 srtoifr 



THE IVIORIMING 

Morning was bright the sky deep blue; the garden was clothed in green 
Amidst it she sat decked all red; A bud as red as I have seen 
She glittered in the morning sun; the dew drops drooped her down 
They rolled down all her petals smooth; to make her a silvery gown 
Bloom did she in a circle full; to greet the morning light 
The light fell on the pearl like dew; she shimmered in smiles all bright 
The butterflies came down in flaps; and brushed her velvety gown 
Naughtily did they brush her by; but never once did she frown 
I went a near touched her petals; the drops dripped into my han 
Cheekily did she touch me back; the thorn did prick my hand 
Yet was I abloom in mind; looking at nature all in sway 
The blooming bud in all its glory; had already made my da 

ManiKM , Sci./Eng.-SE, STG 
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